The purpose of this paper is to investigate some delay integral inequalities on time scales. Our results unify and extend some delay integral inequalities and their corresponding discrete analogues. The inequalities given here can be used as handy tools in the qualities theory of certain class of delay dynamic equations on time scales.
Introduction
The study of dynamic equations on time scales goes back to its founder Hilger [1] , which is an area of mathematics that has received a lot of attention. For example, see [2] [3] [4] [5] [6] [7] [8] [9] [10] , and the references therein. However, there are few people studied the delay integral inequalities on time scales as far as we know. In this paper, we investigate some new delay integral inequalities on time scales, which provide explicit bounds on unknown functions, which extend some integral inequalities and their corresponding discrete analogues established by Li [7] and Xu [9] . The inequalities given here can be used as handy tools in the qualitative theory of certain classes of delay dynamic equations on time scales. Throughout this paper, let us assume that we have already acquired the knowledge of time scales and time scales notion. For an excellent introduction to the calculus on time scales, we refer the reader to monographes [3, 4] .
Some Preliminaries
In what follows, R denotes the set of real numbers, R + = [0, ∞), Z denotes the set of integers, N 0 = {0, 1, 2, ···, n} denotes the set of nonnegative integers, C(M, S) denotes the class of all continuous functions defined on set M with range in the set S , T is an arbitrary time scale, C rd denotes the set of rd-continuous, R denotes the set of all regressive and rd-continuous functions, and R + = {p ∈ R : 1 + μ(t)p(t) > 0, t ∈ T} . Throughout this paper, we always assume that t 0 ∈ T, T 0 = [t 0 , ∞) ∩ T.
The following lemmas are very useful in our main results. 
Main results
In this section, we study some integral inequalities on time scales. We always assume that t t 0 , t ∈ T 0 .
. If a(t) and b(t) are nonnegative, a(t) is nondecreasing for t ∈ T 0 , and u(t) satisfies the following form of delay integral inequality on time scales
with the initial condition
3)
where p = 0 , p q i 0 , p r i 0 , p, q i , r i (i = 1, 2, ···, n) are constants. σ :
Proof. Define a function z(t) by
It is easy to see that z(t) is a nonnegative and nondecreasing function, and
Therefore, for t ∈ T 0 with σ (t) t 0 , we have
On the other hand, using the initial condition (3.2), for t ∈ T 0 with σ (t) t 0 , we have
Combining (3.8) and (3.9), we obtain
It follows from (3.6), (3.7) and (3.10) that
Then (3.11) can be restated as
Using Lemma 2.1 , we easily obtain
(3.14)
It follows from (3.12) and (3.14) that
where A(t) and B(t) are defined by (3.4) and (3.5) respectively. Obviously, A(t), COROLLARY 3.1. Let T = Z, assume that u(t), a(t), b(t), c(t), f(t), g(t) are nonnegative functions defined for t ∈ N 0 . If a(t) and b(t) are nondecreasing in N 0 , and u(t) satisfies the following inequality
19)
where p = 0 , p q i 0 , p r i 0 , ρ ∈ N 0 , p, q i , r i (i = 1, 2, ···, n), ρ are constants,
with the initial condition (3.2), implies
23)
where Proof. Define a function z(t) by
(3.26) Using a similar way in the proof of Theorem (3.1), we easily obtain that z(t) is a nonnegative and nondecreasing function, and
(3.27) It follows from (3.26), (3.27 ) that
Then (3.28) can be restated as
Noting that v(t) is nondecreasing, from (3.31) and Lemma 2.2 , we obtain
From (3.29) and (3.32), we have
It follows from (3.30), (3.33) and Lemma 2.1 that where C(t) and D(t) are defined by (3.24) and (3.25) respectively. Obviously, C(t), D(t) ∈ C rd , C(t) and D(t) are nonnegative, C(t) is nondecreasing. Using Lemma 2.2, from (3.34) we have w(t) C(t)e D (t,t 0 ). 
COROLLARY 3.2. Let T = Z and assume that u(t), a(t), b(t), c(t), f(t), g(t)
are nonnegative functions defined for t ∈ N 0 . If a(t) is nondecreasing in N 0 , and u(t) satisfies the following inequality
with the initial condition (3.18), implies
. If a(t) and b(t) are nonnegative, a(t) is nondecreasing for t ∈ T 0 , and u(t) satisfies the following form of delay integral inequality on time scales u p (t) a(t) + with the initial condition (3.2), implies
.If a(t) and b(t) are nonnegative, a(t) is nondecreasing for t ∈ T 0 , and u(t) satisfies the following form of delay integral inequality on time scales 
. If a(t) and b(t) are nonnegative, a(t) is nondecreasing for t ∈ T 0 . Assume that there exists of a series of positive real numbers q i , r i such that p q i > 0 , p r i > 0 , i = 1, 2, ···, n.
for t ∈ T 0 and x i y i 0 , i = 1, 2, ···, n, where M i : T 0 × R + → R + is a nonnegative continuous function, i = 1, 2, ···, n, then where G(t), H(t) are defined as in (3.52), (3.53) with a(t) = C , g(t) = 0, c(t) = 0. Indeed, the solution u(t) of (4.1) satisfies the following inequality
L s, f (s) | u(σ (s)) | q i Δs, t ∈ T 0 . (4.9)
Using Theorem 3.1 , the inequality (4.8) is obtained from (4.9).
